In an era of recognizing the risks of radiation exposure, it is important to develop alternatives to radiographs. Bedside ultrasound has become an important adjunct to clinical diagnoses and procedural guidance in the emergency department. We present a case series of two patients who presented to a pediatric emergency department after witnessed coin ingestions. Point-of-care ultrasonography was able to accurately identify the location of each of the coins, at the thoracic inlet and in the stomach, as confirmed by chest radiography. To our knowledge, point-of-care ultrasonography has not been previously utilized to detect and localize esophageal foreign bodies in the emergency department.
Ultrasound Findings
There was a high suspicion for the presence of an esophageal foreign body. A bedside ultrasound was performed to determine whether the coin could be visualized. The ultrasound (Fig. 1 ) demonstrated a coin in the esophagus, adjacent to the trachea. A chest radiograph confirmed the presence of the coin in the esophagus, at the level of the thoracic inlet (Fig. 2) .
Case 2
A 2-year-old boy was brought to the emergency department after his mother witnessed him grabbing a quarter off of the table and then swallowing it. His mother reports that he initially gagged, which subsequently resolved. Otherwise, there was no change in voice, coughing, drooling, stridor, or obvious shortness of breath. The mother also denied vomiting, complaints of throat discomfort, or abdominal pain. She brought him to the emergency department for further evaluation, because he was not able to eat or drink since this incident.
On examination, the child was playful, alert, and in no acute distress. Vital signs were appropriate for his age. He did not exhibit drooling or stridor and had clear lungs on auscultation. The remainder of his examination was normal.
Ultrasound Findings
There was a suspicion for foreign body ingestion in this patient as well. A bedside ultrasound was initially performed at the level of the thoracic inlet, which did not reveal a foreign body. Therefore, an additional ultrasound was performed at the level of the stomach and revealed a foreign body consistent with a coin (Fig. 3 ). An abdominal radiograph confirmed the diagnosis (Fig. 4) .
ULTRASOUND TECHNIQUE
Point-of-care ultrasonography was performed using a highfrequency, 10-MHz linear transducer. The examination was performed in 2 positions for each patient: at the thoracic inlet and the epigastric region. 
Esophagus/Thoracic Inlet
The technique for evaluating for the presence of a foreign body at the thoracic inlet is similar to the technique for endotracheal tube placement verification. The patient is placed in the supine position, and the probe is placed transversely on the anterior neck overlying the cricoid cartilage (Fig. 5) . Scanning is performed initially at the cricoid cartilage and then inferiorly toward the suprasternal notch. Normally, the esophagus is not visualized 1 (Fig. 6) . However, if a coin foreign body is present, it appears hyperechoic in the left paratracheal space, where the esophagus is most often located 2 ( Fig. 1) .
Stomach/Epigastrium
The technique for evaluating for the presence of a foreign body in the stomach is similar to the technique for diagnosing pyloric stenosis. 3 The patient is placed on an examining table or held in the parent's lap while in the supine or in the right lateral decubitus position. The probe is placed with the indicator to the patient's right at the subxiphoid region, and the stomach is scanned systematically caudally from the esophagus as it enters the abdominal cavity to the pylorus (Fig. 7) . If the stomach is not well visualized, the child can be given a few sips of liquid during the ultrasound examination for acoustic enhancement. 3 A foreign body will appear as a hyperechoic lesion in the stomach, with posterior acoustic shadowing and comet tail artifact 4 (Fig. 3) .
REVIEW OF THE LITERATURE
In the United States, greater than 80,000 cases of foreign body ingestion are reported in children each year, with coins being by far the most common object involved. 5 Patients with coin ingestions predominantly report to the emergency department for evaluation. The majority of children are asymptomatic on presentation. The most common locations for impactions include the cricopharyngeus muscle, the level of the aortic arch, and the lower esophageal sphincter. 6 The majority of coins located in these regions will not spontaneously pass and require urgent endoscopic removal. Approximately two thirds of ingested coins are in the stomach at the time of initial radiographic evaluation, and most of these are then spontaneously excreted (995% of cases). If the foreign body is still in the stomach after 4 weeks, endoscopic removal must be performed. Therefore, the presence of and localization of a foreign body are important at the time of evaluation.
Typically, the evaluation for suspected foreign body ingestion is performed with radiographic imaging in the emergency department. 7 Plain radiographs are limited because they are able to detect only radiopaque foreign bodies. In addiion, radiographs carry the risk of radiation exposure, and in an era of increasing recognition of the risks of diagnostic radiation exposure, it is important to attempt to develop alternatives to radiographs.
Handheld metal detectors have been shown to be an alternative to radiographs as a screening tool for coin ingestions, with a sensitivity of 99% in detecting and localizing coins in the esophagus. 8, 9 Another alternative modality to detecting ingested foreign bodies could be point-of-care ultrasonography. Ultrasonography has been used for the localization of superficial soft tissue foreign bodies and has proven to be reliable when appropriate scanning technique and control settings are used. Ultrasound is a convenient, economical, safe, and noninvasive means of detecting foreign bodies. 10 There have been a few cases describing the use of ultrasound by radiologists and ultrasound technicians to detect foreign bodies in the abdomen. One case localized an ingested dressmaker's pin that had not passed in 8 days after ingestion in a 9-year-old child. The ultrasound revealed the pin lodged in the appendix. 11 Another case report described a 4-year-old patient who had ingested a coin, which was initially determined to be present in the stomach. After it failed to pass after 7 days, ultrasound was unable to detect the coin because of intestinal gas. After administering tea to the patient, the ultrasound was able to detect the coin in the stomach and was confirmed by radiography. 4 To our knowledge, point-of-care ultrasonography has not been utilized to detect and localize foreign body ingestions in the emergency department.
CONCLUSIONS
In this case series, we were able to successfully demonstrate the location of 2 ingested esophageal coins with bedside FIGURE 6. Normal esophageal ultrasound. Ultrasound image shows no evidence of a foreign body in the esophagus, at the level of the thoracic inlet. The sonogram shows the trachea and thyroid gland (ThG) of patient 2. Of note, on ultrasound, the esophagus usually appears in the left paratracheal space (to the right of the trachea on the image). However, when the esophagus is empty, it is difficult to visualize. ultrasound: one in the esophagus and one in the stomach. This suggests that point-of-care ultrasonography might be an alternative to conventional radiography. Further studies need to be performed to prospectively evaluate the accuracy of point-of-care ultrasonography compared with conventional radiography in detecting esophageal foreign bodies.
